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Yambuku Mission Hospital,
DRC (Zaire), 1976
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Hospital Implements, Yambuku,
1976
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Animal market, near Yambuku, 1976
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Patient record, outpatient department,
Zambuku Hospital, DRC (Zaire), August 1976
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Deceased health workers, Yambuku
Mission Hospital, Zaire, 1976
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Filoform virus, first identified 1976, CDC
(Atlanta) and Porton Down (UK)
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Ebola Haemorrhagic Fever by mode of
transmission, Yambuku DRC (Zaire), 1976
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Selected Ebola outbreaks, 1976 - present

Uganda 2000
Zaire ’76 ‘95
Cote d’lvoire ‘94

Reston ‘92
Reston ‘92

Reston ‘89
Reston ‘96

Reston ‘08

Marburg ‘87

Marburg ‘75

Marburg ‘80
Marburg ‘67
Marburg ‘03

Pumphandle Lecture 2009 11

September 2009




Philippines, Porcine Reproductive and
Respiratory Syndrome, July 2007 - June2008
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The ingredients: outbreaks of Ebola

e Daily risks to health workers

e Infections at the animal/human
interface
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Russian trade ship, 1980s
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Paediatric AIDS, Elista Hospital, Kalmynk
Republic, Russia, 1989
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Chain of transmission, nosociomally
transmitted HIV, Elista Hospital, 1989
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Paediatric HIV infections, Elista (91) and
Rostov on the Don (10)

Southern
Russia

Elista and Rostov-on-Don samples shared common consensus
sequences (127 nucleotide sequences) in the V3 region
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Nosocomial transmission of HIV, Romania,

HIV transmission in orphans

Investigation in 1992 provided strong epidemiologic evidence that indiscriminate
injections with contaminated needles and syringes were responsible for
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The ingredients: nosocomial HIV
transmission

e Risk behaviour/iatrogenic
infection (blood, other)

e Sub-standard infection control

e Globalization
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Live animal markets, Guangdong
Province, 2003
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Hong Kong International Airport, 2003
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SARS: international spread from Hong Kong,
21 February - 12 March, 2003

Doctor

from Canada

Guangdong
= |reland
Hong Kong
Viet Nam
Bangkok
Source:
WHO/CDC
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Severe Acute Respiratory virus, 2003

The SARS Coronavirus

Nucleocapsid
protain

Suspected animals in the chain ; S %
of transmission { .
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SARS, chain of human-to- human
transmission, Singapore 2003
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Fig. 2. Chain of transmission of index case B (healthcare worker), Tan Tock Seng Hospital (TTSH)
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SARS Epidemic curve, China,
2002 - 2003
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Probable cases of SARS by date of onset
worldwide, 1 March - 27 June 2003
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Coronavirus infections, thought to be
asymptomatic, animal handlers, China

September 2009

L B 2005 327(741 5):582 (13 September), doi10 11 38km) 327 7415 5825

Bh) 2003327582 (13 Septemben, doi:10.1136/bmj. 327 7415.582-3
News extra

Hong Kong Jane Parry

The microbiology teamn from the Uiniversity of Hong kKong has published a
paper an the ariging ofthe coronavirus that causes severe acute respiratory
syndrame (SARS)Y. The paper, published online in Science

fwravw Sciencemag.orgiogifcontent’abstract 087139) an 5 Septemnber,
presents the results oftesting eight species of wild and domestic animals
sourced from a live animal market in Shenzhen, southern China, in May 2003,
The paper also showed that eight traders of wild animals and three waorkers
who slaughtered wild animals were positive for the wirus, despite never having
shown symptoms of SARS.

Atotal of 25 animals were tested, and researchers isolated a SARS-like
caranavirus from four civet cats, as well as from a raccoon dog. Antibodies

were also found in three palm civets, a raccoon dog, and a Chinese ferret
badger.

The genetic sequences ofthe human SARS coronavirus and the virus
detected in the civet cat and other animals were wery closely related, according
to Or Guan ¥i, associate professor at the University of Hong Kong's faculty of
medicine. "The virus detected in animals was a little different to the human
one, sowe called it a SARS-like virus " he said.

The team alsotook blood samples frorm 1500 workers and for the research
paper published results of testing on 55 workers. Ofthese, eight wild animal
traders, three workers who slaughtered wild animals, and one vegetable
sellerwere seropositive forthe 85216 coronavirus, but none ofthem had
reported SARS-like symptoms in the previous six months. "We don't knos sy
the workers didn't show symptoms. They could have been infected, several
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SARS, post-containment cases

2004
e Singapore 1 laboratory accident recovered, no human to
2004 human transmission
e Taiwan 1 laboratory accident recovered, no human to
2004 human transmission
e China >4 laboratory accident(s) serious illness requiring
2004 respirator, human to
human transmission,
deaths
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Influenza A(H1N1), cumulative totals of
confirmed *cases, 1 September 2009

Cumulative cases —
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The ingredients: outbreaks such as Severe
Acute Respiratory Syndrome (SARS)

e Infections at animal/human
interface

e Health-workers as entry points to
the community

e Globalization
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Globalization and public health, a major issue in a
rapidly connected world
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Animal husbandry and trade, Sudan

‘i'.k' | | o T

———

*\ -

CENTRAL
AFRICAN
REPUBLIC

150 300 km
T

0 150

Juba
ZAIRE  ,canpa ™A

September 2009 Pumphandie Lecture 2009 34



Routine vaccination of cattle against Rift
Valley Fever, East Africa
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El Nino-associated flooding, East Africa,
1998
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Rift Valley Fever, human infection, Sudan,
1998
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Clandestine livsetock trade routes,
Sudan and Arabian peninsula
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Highly pathogenic H5N1 influenza virus in
smuggled Thai eagles, Belgium, 2005

Source: Van Borm, et al, Emerging Infectious
Diseases Vol. 11, No. 5, May 2005
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The ingredients: climates snesitive
outbreaks such as Rift Valley Fever

e Negligence at animal/human
interface

e Effects of climate change

e Clandestine trade
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First clinical trails of Sabin attenutated
polio vaccine, 1957

Just three drops of Sabin Vaccine taken
three times ona lump of sugar can save
you from pOlIO for life. 508 s ona somurs
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Vaccine-associated paralytic polio

Polio vaccines--- adverse reg
"Poliomyelitis associated with type-2 g
Possible transmission from an ig
child" (The Lancet, vol. 1, N
month-old boy hospitgh
received any polig
a cousin, he

a Sundhedsstyr. 1968 Mar 25;4(25):337-8. Danish.
FICt available.PMID: 5758675; Ul: 71041766].
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http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?uid=5758675&form=6&db=m&Dopt=b

Eradication of polio since World Health
Assembly Resolution, 1988

e Sabin vaccine selected becausebenefit thought to outweigh
the known risks, including VAPP:

— gut and serum immune response
— sufficient production capacity
— Inexpensive

e Three WHO regions have now certified that transmission of
wild poliovirus has been achieved

e Type 2 virus last isolate from child with paralysis in 1999
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Circulating Vaccine-Derived Poliovirus
(cVDPVs), 2000-2009
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Circulating vaccine derived polio virus
(cVDPV): definition

e cVDPV; >1% difference from parent OPV strains by full VP1
sequence, found by AFP surveillance (from >1 AFP cases)

— consistent with an extensive period of virus excretion or
transmission

e Major risk to eradication once transmission of wild
poliovirus has been interrupted worldwide

e OPV be stopped at some time after eradication is
certified
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Research and development:
90/10 gag

10%

health research by both public and private
sectors devoted to health problems in
developing countries

90%
devoted to industrialized country health
problems

Source: Global Forum for Health Research:
Initiative on public-private partnerships for health




The ingredients: new vaccines and

interventions such as oral polio vaccine
s

e New interventions developed

e Risks not understood at time of
licensing

e Limited investment in research
and development 90/10 gap

September 2009 Pumphandie Lecture 2009 47



The final ingredient: more equitable
access to medicines and vaccines

Minister of Health, Indonesia and H5N1 virus sharing: more equitable benefits
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The ingredients will never lac

Emerging and re-emerging infections, 1996 — 2009
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